Study objective-The aim was to examine the risk of increasing overweight for death from stroke.
(95% confidence interval 0 9 to 4 '7) compared to the thinnest quintile. The mortality ratio was 1 19 (95% CI 0 7 to 2 0) in men aged 55 to 64. The increase in risk was more apparent in non-smokers: age adjusted mortality ratio 2 58 (95% CI 1-2 to 5 7). When smoking status and overweight were considered in combination a gradient of the age adjusted mortality ratio was observed, from 10 in thinner/non-smokers up to 3-15 in fatter/current smokers. On the assumption that smoking and obesity cause strokes, an estimated 60% of strokes could be prevented if these two easily identifiable risk factors could be avoided.
Conclusions-The risks of overweight for death from stroke were more apparent in younger subjects and non-smokers. A substantial proportion of stroke deaths occurring under the age of 80 years would probably be prevented if cigarette smoking and overweight could be avoided.
Although there is good evidence that overweight and blood pressure are causally related, the role of overweight in stroke has been less clear. Overweight might cause strokes through the mechanism of high blood pressure, diabetes, and raised blood lipids, but a clear association has not been described.1-3 Data from the Framingham study have, however, suggested that obesity itself does carry a significantly increased risk of stroke. 4 Some confusion about the risk of overweight for stroke may have arisen because ofthe tendency in recent years to make multiple adjustments for a large number of interdependent risk factors. In a previous analysis of the Whitehall cohort which was primarily concerned with glycaemia, a multiple logistic regression coefficient suggesting a non-significant protective effect of overweight for stroke was obtained.5 To examine the risks of overweight itself, adjustment for variables which are also likely mechanisms (for example, hypertension) may be misleading.6 Some doubt, furthermore, has recently been cast on the interpretation of the results of statistical models which do not reflect the biological interactions of the risk factors under consideration.7 8 For these reasons an analysis avoiding both inappropriate adjustments and statistical modelling seemed worthwhile. The study will, however, take account of cigarette smoking, both because of its complex relation to obesity and stroke,9 and because overweight and cigarette smoking are particularly relevant to intervention since they can be easily identified without reference to medical practitioners.
The straightforward analysis of risk factors in clusters does require large case numbers. The cohort of Whitehall civil servantsl' now enables assessment of the risk of overweight and its relationship to cigarette smoking for a substantial number of stroke deaths. At screening 43% (7601) of the men were current smokers, 38% (6697) ex-smokers, and 19% (3455) had never smoked.
The variation in mortality rates by quintile of body mass index in the two age groups is shown in fig 1. Table I provides the mortality rate ratios relative to the thinnest quintile and suggests there may be differences between the two age groups. However, mortality ratios for all ages have been presented both with and without age adjustment. Failure to adjust for age could overestimate the risks of overweight as there is a small rise in body mass index with age-19% of men aged 40-54 years were in the highest quintile of body mass index compared to 22% of men aged 55-64 years. Conversely, age adjustment could obscure risks if part of the added risk of advancing age is due to the increasingly long exposure to being overweight. The data suggest a steady rise in the hazards ofoverweight in men under 55 years but a U shaped curve in the older age group. Overall, obesity appears to carry increased risk of stroke.
The age adjusted stroke mortality rate ratio for ex-smokers compared with non-smokers was 1-25 (95% CI 0-8 to 2-0), while that for current smokers was 1 66 (95% CI 1-1 to 2t6).
Because smokers are at increased risk of stroke and also tend to be thinner, the risk of overweight for death from stroke was examined in the different smoking categories. Figure 2 (1-0 to 2-4) Age adjusted rate ratio (table III) . Although numbers are small, the results suggest that overweight is more of a risk in the older age group among non-smokers. The principal conclusion, however, on examining the overall rate ratios in different combinations, is that there is an increased risk in all except the thinner nonsmokers. The rate ratio rises to 3 15 in the more obese current smokers.
The attributable risk of a combination of both cigarettes and/or excess weight was calculated (table IV) . On the assumption that cigarette (950b confidence interval) (0 8 to 5 7) (1 0 to 6 0) (0 9 to 5-4) (1 0 to 5 8) (1 3 to 7 5) by the whole population, and over which individuals potentially have control. In this cohort the risk of differing smoking/obesity combinations rises steadily from thin/nonsmokers to overweight/current smokers. In a cohort of college students Paffenbarger and Wing found similar results: a stroke morbidity ratio of 2 6 among smoking/obese students compared with their non-smoking/thin colleagues. 13 Only six of the 208 stroke deaths occurred in people who were relatively thin and claimed to have never smoked. There was a similar finding in a large cohort study of nurses, where only eight of 274 strokes occurred among non-smokers in the thinnest of three body mass index groups.30
The attributable (excess) risk of around 600°s uggested by these results implies a considerable potential for stroke prevention. Indeed, any misclassification of true smoking status or total body fat will have tended to underestimate the attributable risk. There is a suggestion that measuring body fat by subscapular skinfold thickness or waist/hip ratio predicts more accurately the risks of stroke. '7 27 Although there are advantages in the analysis of data in specific subgroups, there remains the disadvantage of small case numbers in any given group. To confirm some of the findings outlined above, further studies limited to specific subgroups, for example persons who have never smoked, will be required.
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